Effects of polyphenol extract from olive pomace on anoxia-induced endothelial dysfunction.
Anoxia modulates the expression of molecules associated with endothelial dysfunction and vascular diseases. Polyphenols have potent antioxidant properties due to their ability to modulate genes involved in oxidative tissue damage. In this study, we investigated the effect of polyphenol extract from olive pomace (PEOP) and its main constituents, Tyrosol and Oleuropein, on endothelial cells subjected to anoxia by evaluating the expression of molecules critical for endothelial function, proliferation and migration, and the signaling pathway involved. EAhy926 human endothelial cells were exposed to anoxic stress in the presence or absence of PEOP. Anoxia increased the nitric oxide (NO) level and the expression of inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2) and tumor necrosis factor-α (TNFα). These effects were prevented by PEOP treatment in a dose-dependent manner. Moreover, PEOP prevented the proliferation and migration associated with anoxia in EAhy926 cells, down-regulated the levels of matrix metalloproteinase (MMP)-2, MMP-9 and membrane type-1 MMP (MT1-MMP) and increased tissue MMP inhibitor-1 (TIMP-1) expression. Purified Oleuropein or Tyrosol restored to a basal level the anoxia-induced expression of MMP-9 and partially of MMP-2. The expression of TNFα was reduced by both polyphenols in a dose-dependent manner, but more efficiently by Tyrosol. Conversely, Oleuropein and Tyrosol had no significant effects on iNOS, COX-2 and TIMP-1 expression when used at the concentration found in PEOP. PEOP induced a time-dependent phosphorylation of p38 MAPK and ERK1/2 and inhibited anoxia-induced NF-κB activation. PEOP treatment restores the endothelial functions that are impaired by anoxia by regulating the expression of genes involved in proteolysis, angiogenesis and inflammation more efficiently than the single purified components. Therefore, the combined use of polyphenols, as in PEOP, could represent a powerful tool for the treatment and chemoprevention of endothelial dysfunction-associated vascular diseases.